Expression of endothelial nitric oxide synthase in ciliated epithelia of rats.
Endothelial nitric oxide synthase (eNOS), originally found in the endothelium of vascular tissue, also exists in other cell types, including ciliated epithelia of airways. The eNOS is ultrastructurally localized to the basal body of the microtubules of the cilia, and nitric oxide (NO) stimulates ciliary beat frequency (CBF). We examined whether the expression of eNOS is present in ciliated cells of other organs. Western blotting analysis revealed that eNOS was expressed in the rat cerebrum, lung, trachea, testis, and oviduct. Immunohistochemical staining showed that eNOS was localized in the ciliated epithelia of airways, oviduct, testis, and ependymal cells of brain in addition to the endothelium and smooth muscle of the vasculature. To confirm the activation of eNOS in the ciliated epithelia, we examined the effect of L-arginine (L-Arg), the substrate of NOS, on the production of nitrite and nitrate (NOx) in the cultured explants of rat trachea. L-Arg (100 microM) increased NOx levels significantly (p<0.05). In explants exposed to inhibitors of NOS, the effect of l-Arg on the production of NOx was blocked. These findings suggest that epithelial NO plays an important role in signal transduction associated with ciliary functions.